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PREHARVEST ENVIRONMENTAL EFFECTS
UPON COTTONSEED QUALITY DETERIORATION
William P. Caldweul/
Field experiments were conducted at the Mississippi Delta Branch
Experiment Station, Stoneville, Mississippi in 196 0 and 1961 to determine the
effects of some environmental influences upon cottonseed deterioration.
The effects of irrigation level, nitrogen fertility level, boll position on
the plant and length of seed exposure in the field after boll opening were
studied in 1960. Recording hygrothermographs were installed in the field to
give a continuing record of temperature and relative humidity during the course
of the experiment.
Deterioration of cottonseed was measured using viability, vigor based
upon speed of germination , and field emergence potential as evaluation guides.
Viability loss was greatest in seeds located on the bottom one-third
of the plant and progressively less on the middle and top thirds of the plant.
Seeds produ ced on the lower one-third of the plant at 45, 90, and 135 pounds of
nitrogen per acre decreased in viability as t he nitrogen level increased. As
length of field exposure of open bolls increased from 1 to 3 to 6 weeks, viability
of seeds decreased with the greatest reductions occurring in seeds located on
the lower two - thirds of the plant.
Vigor loss paralled that of viability in most instances. Re duction in
vigor of seeds occurred under conditions of increased nitrogen fertility level,
increased irrigation, and increased exposure in the field. Also, vigor of seeds
was reduced as the seed position varied from the top to the bottom of the plant
axis with the greatest loss occ~rring on those seeds from the lower position of
the plant.
The same trends were evident when seed deterioration was measured
from the point of view of field emergence potential.
Efforts were made to associate seed deterioration with exposure to certain temperatu re and relative hu midity levels. It was fou nd that a highly significant negative correlation existed between cottonseed quality , as measured by
viability, vigor, and field emergence potential of the seed, and the number of
hours of exposure to environmental conditions in which the temperature, in degrees Fa renheit, when added to the relative humidity , in percent, exceeded 140.
Weather conditions during the 1960 harvest season were very conducive
to seed deterioration. The majority of the harvest period was characterized by
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frequent light rains, high relative humidity, heavy dews and moderate to high ·
temperatures. The deterioration of seed quality-was severe in this season with
viability losses of 30 to 60 percent being common.
Experiments conducted in 1961 investigated the effec-ts of row spacing,
nitrogen fertility level, boll position and length of field exposure upon cottonseed quality deterioration. Temperature and relative humidity measurement and
evaluation tests used were similar to those employed in 1960.
Among the row spacings studied, 20, 40, 60 and 80 inches between ·rows,
it was found that especially at the higher nitrogen levels of 120 to 18 o. pounds
per acre than at 60 pounds per acre. Viability loss was greater in the middle
one-third of the plant than in those portions above and below this area. Deterioration in viability increased with increase in exposure time in the field up to
6 weeks.
Vigor was found to increase with increased width between rows and
with decreased nitrogen fertility level. Vigor was highest in seeds produced on
the lower one-third of the plant and became progressively poorer on the upper
portions. Vigor increased with increase in exposure time up to 4 weeks then a
drop in vigor occurred. This is contradictory of the results of the 1960 studies
and it is felt that it was due to a confounding of the vigor test by seed dormancy.
This dormancy caused a slower rate of germination although not completely inhibiting germination. Dormancy was broken by the time the seed had been exposed in the field for 4 weeks.
Field emergence potential was found to decrease with increase in
nitrogen fertility level and with increase in time of field exposure.
The quality evaluation f-actors. viabi)ity and field emergence potential
were found to be negatively correlated with number of hours of exposure totemperature, in degrees Farenhiet, plus relative humidity, in percent, which exceed 140, thus corroborating the results obtained in 1960. Vigor was found to
have a positive correlation ·with the temperature-humidity factor. This may be
explained by the dormancy situation outlined above.
The 1961 harvest season was not conducive to excessive amounts of
cottonseed deterioration. It was characterized by very little rainfall, few dews,
lower humidity and moderate temperature. · Seed quality deterioration was minor
in 1961 with losses in viability seldom greater than 10 to 12 percent.
The results obtained in this study would seem to indicate that cultural
practices which tend to increase the density of plant foliage such as irrigation,
high nitrogen fertilization, and close row spacings would increase the rate of
cottonseed quality deterioration.

